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This paper describes an empirical algorithm to derive soil moisture information from
multi-polarization radar images. The algorithm is based on model functions derived from
scatterometer measurements, and uses the measured radar cross section at HH and VV
polarizations. Using only the HH and VV returns makes the algorithm less sensitive to
system cross-talk, and since these returns usually have better signal-to-noise ratios than
the cross-polarized returns, the algorithm is less sensitive to system noise. Also, these co-
polarized returns are less affected by the presence of vegetation than the cross-polarized,
returns, so that our algorithm is also less sensitive to the presence of vegetation. One

could also envision a simpler radar design, needing only one receiver, which in turn
means better cross-calibration of the two signals would be possible. We will discuss the
sensitivity of our algorithm to these factors.

We will show results of this algorithms applied to data acquired with the NASA/JPL
multi-frequency and multi-polarization AIRSAR system, as well as from the SIR-C radar
system, and compare our results to in situ measurements of soil moisture. We will also
compare our results with those using the algorithm published by Oh et al,, which requires
three radar channels, HH, VV and HV.


